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Ecorisk is Cumrisk
• Ecologists pay attention to env. context

– More aware of cumulative effects
• More interactions with toxicant

– Food, shelter, etc.
• Must integrate across species
• Large effects so more epidemiology

– Leads to observing cumulative effects
• Broad EPA mandates

– Maintain and restore designated uses



Two Assessment Situations

• Proposed New Action
– Site specific – NPDES new permit
– Generic – New chemical

• Contaminated or otherwise impaired
– Superfund
– TMDLs
– NPDES repermitting
– Existing pesticides



Site-Specific & Novel

• Toxic Risks, New Smokes and Obscurants
• Military Training and Testing
• Concern for Endangered Species

– Red cockaded woodpecker in SE pine forests
– Desert tortoise in Mojave 

• Analogous to new source under NPDES



Military Desert Field Training
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Each Activity has a Framework
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Modeling and VisualizationModeling and Visualization



Integration of Heterogeneous 
Effects: the Common Units Problem
• Go to higher level

– Toxicants and harvesting
– Population abundance or production integrates

• Integrative Units
– Emergy and Empower

• Economic Units
– Market
– Service replacement
– Nonmarket

• Survey-based 
– Contingent Valuation



An Alternative:  
Computational Toxicology

• Same strategy, lower level
• Heterogeneous effects at molecular level
• Integrate up to cumulative effects at the 

organism level
• Veith et al. pursuing with estrogen 

agonists and vitellogenin induction in male 
fish



Impaired Ecosystems: 
Ecoepidemiology & Risk 

Assessment
• Biosurvey
• Bioassessment
• Causal Analysis
• Identification of remedial/regulatory 

alternatives
• Risk Assessment
• Decision and Action
• Monitoring of results



Why This Approach?
• We could see that conventional methods 

were was not doing the job
– Degraded systems where no standards 

violated
– Undegraded systems where standards 

violated
– Nationwide declines in biotic integrity

• More aquatic T&E species
• More waters listed as impaired

– Overwhelming complexity



Fish Community Survey



Invertebrate Community Survey



Sample Processing



Media 
toxicity testing



Ceriodaphnia Ambient Water 
Toxicity Test



Dose-Response Curve
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How Identify Toxic Component?

• Toxicity Identification/Evaluation (TIE)
– Fractionate
– Remove components
– Retest



In Situ Testing



Ecoepidemiological Inference
• Cumulative effect?

– Biosurvey and 
Bioassessment

• Is it due to toxicity?
– In situ tests
– Media tests
– TIE

• What is the cause?
– SIE
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Strength of Evidence

• Case-specific considerations
• Considerations based on other situations 
• Considerations based on biological 

knowledge
• Consistency and Coherence



Summary of Differences
• Broader range of concerns

– Indirect toxic effects
– Nontoxic agents
– But, can shift to integrative level of 

organization
• More reliance on epi. approaches

– Lots of real and large effects
• Can’t avoid noticing failures

– Ability to manipulate subjects
– But, no medical records



Lessons for Health RA

• Use ecological sentinels
– Integrating cum effects
– More exposed and often more sensitive

• Use epi when you can
– In weight-of-evidence context

• Test whole materials/media
• Use human ecology to really integrate

– Human welfare is more than health
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